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DETAILED ACTION 

Applicants' response was received May 19, 2006. 

Claims 1-7 and 9-15 stand rejected. 

Corrected drawings are accepted. 

Abstract is accepted. 

Title is accepted. 

Claim objections are withdrawn. 

Claim rejections under 35 USC 1 12 are withdrawn. 
Application pending. 

Response to Amendment 

Applicants' arguments/amendments with respect to amended claims 1-3 and 9-11 and previously 
presented claims 4-7 and 12-15 filed May 19, 2006 have been received. All arguments have been 
fully considered but are not persuasive. The Examiner would like to point out that this action is 
made final (See MPEP 706.07a). 

In response to Applicants' argument that the references fail to show certain features of 
Applicants' invention, it is noted that the features upon which applicant relies are not recited in 
the rejected claim(s). For example, Applicants contend the prior art does not teach or suggest, 
. .independent data mask blocks controlled by independent data mask signals. . ." Although the 
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claims are interpreted in light of the specification, limitations from the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

The Examiner disagrees with the Applicants and maintains rejections with respect to amended 
claims 1-3 and 9-1 1 and previously presented claims 4-7 and 12-15. All arguments have been 
considered. It is the Examiner's conclusion that amended claims 1-3 and 9-1 1 and previously 
presented claims 4-7 and 12-15, as presented, are not patentably distinct or non-obvious over the 
prior art of record. 

Claim Rejections - 35 USC § 103 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 1-7 and 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takemae 
(USPN 4688219) further in view of Fifield (USPN 5307356). 

As per claim 1, Takemae substantially teaches to check for errors in a memory using 
parity checking techniques and to correct the detected errors using redundant memory cells. 
Takemae teaches a semiconductor memory device (col. 1, line 65) with a parity portion and a 
redundant portion (col. 1, lines 66-68). Takemae teaches an error correcting circuit (col. 2, lines 
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14-15) to perform error correction. Takemae also teaches to combine the redundant correcting 
and parity checking process as stated in the present application. 

Takemae does not explicitly teach the error correction circuit to use a Hamming code for 
the correction process as stated in the present application. 

However, Fifield, in an analogous art, substantially teaches (abstract) a DRAM which 
includes an on-chip ECC system. Particularly, Fifield teaches (col. 6, lines 4-23) the error 
correction circuit to use Hamming code. Therefore it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use a Hamming code for the correction 
process in the error correction circuit within the method and apparatus of Takemae. This 
modification would have been obvious to one of ordinary skill in the art because one of ordinary 
skill in the art would have recognized that by utilizing a Hamming code within the error 
correction circuitry would have improved the error detection and correction capability. 

As per claim 2, Takemae substantially teaches, in view of above rejections, (col. 1, lines 
17-22) when a defective memory cell is selected to be read, the redundant memory cell is 
actually read in place of the defective memory cell, so that the correct data can be read. 

As per claim 3, Fifield substantially teaches, in view of above rejections, (col. 6, lines 2- 
23) a Hamming code used in the error correcting circuit which is able detect a double error or 
correct a single error. The Examiner would like to point out that Hamming codes are known to 
have such standardized properties and in fact all error-correcting codes are limited in correcting 
detected errors. Furthermore, if the code word is found to have more errors than that are 
correctable, usually it has to be replaced with a redundant code word. 
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As per claim 4, Takemae substantially teaches, in view of above rejections, (col. 2) the 
error correcting circuit includes a data selector, operatively connected to the memory cell array, 
for receiving read data from a plurality of memory cells including a selected memory cell The 
data selection also selectively outputs a part of the read data which forms horizontal and vertical 
parity-checking groups corresponding to a parity-checking two-dimensional virtual matrix. A 
vertical parity generator and a horizontal parity generator are connected to the data selector, for 
generating a vertical parity and a horizontal parity of the data group, respectively. In addition, a 
parity storing memory for storing a previously determined vertical parity and a previously 
determined horizontal parity are included along with a comparator connected to the vertical and 
horizontal parity generators and to the parity storing memory. The comparator compares the 
outputs of the inhibit and parity generating circuit with the previously determined vertical and 
horizontal parities so as to correct an error in the read data. 

As per claims 5-7, Fifield substantially teaches, in view of above rejections, (Figure 1) 
syndrome generator 30S1, each generator (or "syndrome tree") is made up of three stage 
exclusive-OR (XOR) logic trees. The first stage 1 S of the logic tree is made up of a first set of 
four-input XOR gates; the second stage 2S is made up of approximately four four-input XOR 
gates; and the final stage 3S is a single four-input XOR gate. Note that the syndrome generators 
30S1-30S9 have different numbers of inputs (specifically 51, 59, 59, 59, 55, 59, 60, 47, and 56 
respectively) to optimize the interconnect wiring layout. The three stages of XOR of one 
syndrome generator provide the parity of a subset of the one hundred and twenty eight data bits. 
This generated parity bit is then compared to a corresponding one of the stored check bits for that 
error correction word. The comparison operation, which is the XOR of a specific subset of PDL 
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lines 15 and their corresponding stored check bits is executed by IS, 2S and 3S. For the 
purposes of illustration, assume the arrowhead going into bus 32 is the result of this XOR 
operation. This XOR result is referred to as a syndrome bit, which is coupled to a respective line 
of a syndrome bus 32. The syndrome bus 32 is 18 bits wide (it carries the true and complement 
of each of the 9 syndrome bits). The inputs to the first stage SI of each syndrome generator 
30S1- 30S9 are subsets of the 128 data bits. Each syndrome generator receives a unique set of 
data bits, in accordance with the error correction code requirements. In other words, these XOR 
inputs are wired to calculate the parity of selected subsets of the 128-bit data word according to a 
parity check matrix defining the error correction code used. 
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As per claim 9, Takemae substantially teaches to check for errors in a memory using 
parity checking techniques and to correct the detected errors using redundant memory cells. 
Takemae teaches a semiconductor memory device (col. 1, line 65) with a parity portion and a 
redundant portion (col. 1, lines 66-68). Takemae teaches an error correcting circuit (col. 2, lines 
14-15) to perform error correction. Takemae also teaches to combine the redundant correcting 
and parity checking process as stated in the present application. 

Takemae does not explicitly teach the error correction circuit to use a Hamming code for 
the correction process as stated in the present application. 

However, Fifield, in an analogous art, substantially teaches (abstract) a DRAM which 
includes an on-chip ECC system. Particularly, Fifield teaches (col. 6, lines 4-23) the error 
correction circuit to use Hamming code. Fifield also teaches the code length to be less than 72 
(col. 2, lines 10-15). Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a Hamming code for the correction process in the error 
correction circuit within the method and apparatus of Takemae. This modification would have 
been obvious to one of ordinary skill in the art because one of ordinary skill in the art would 
have recognized that by utilizing a Hamming code within the error correction circuitry would 
have improved the error detection and correction capability. 

As per claim 10, Takemae substantially teaches, in view of above rejections, (col. 1, lines 
17-22) when a defective memory cell is selected to be read, the redundant memory cell is 
actually read in place of the defective memory cell, so that the correct data can be read. 

As per claim 11, Fifield substantially teaches, in view of above rejections, (col. 6, lines 2- 
23) a Hamming code used in the error correcting circuit which is able detect a double error or 
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correct a single error. The Examiner would like to point out that Hamming codes are known to 
have such standardized properties and in fact all error-correcting codes are limited in correcting 
detected errors. Furthermore, if the code word is found to have more errors than that are 
correctable, usually it has to be replaced with a redundant code word. 

As per claims 12-15, Fifield substantially teaches, in view of above rejections, (Figure 1) 
syndrome generator 30S1, each generator (or "syndrome tree") is made up of three stage 
exclusive-OR (XOR) logic trees. The first stage IS of the logic tree is made up of a first set of 
four-input XOR gates; the second stage 2S is made up of approximately four four-input XOR 
gates; and the final stage 3S is a single four-input XOR gate. Note that the syndrome generators 
30S1-30S9 have different numbers of inputs (specifically 51, 59, 59, 59, 55, 59, 60, 47, and 56 
respectively) to optimize the interconnect wiring layout. The three stages of XOR of one 
syndrome generator provide the parity of a subset of the one hundred and twenty eight data bits. 
This generated parity bit is then compared to a corresponding one of the stored check bits for that 
error correction word. The comparison operation, which is the XOR of a specific subset of PDL 
lines 15 and their corresponding stored check bits is executed by IS, 2S and 3S. For the 
purposes of illustration, assume the arrowhead going into bus 32 is the result of this XOR 
operation. This XOR result is referred to as a syndrome bit, which is coupled to a respective line 
of a syndrome bus 32. The syndrome bus 32 is 18 bits wide (it carries the true and complement 
of each of the 9 syndrome bits). The inputs to the first stage SI of each syndrome generator 
30S1- 30S9 are subsets of the 128 data bits. Each syndrome generator receives a unique set of 
data bits, in accordance with the error correction code requirements. In other words, these XOR 
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inputs are wired to calculate the parity of selected subsets of the 128-bit data word according to a 
parity check matrix defining the error correction code used. 
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Conclusion 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). Applicants are advised to review USPN 6697992, cited in 
previous office action, as it is particularly pertinent to Applicants' disclosure. 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. 

Any inquiries concerning this communication should be directed to the examiner, 
Mujtaba Chaudry who may be reached at 571-272-3817. The examiner may normally be reached 
Mon - Thur 6:30 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, please contact the 
examiner's supervisor, Albert DeCady at 571-272-3819. 
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